In this paper, the famous Copson inequality has been improved. We obtain some new results by a different method. MSC: 26D15; 25D05
Introduction
Suppose that a k > , p > , then we obtain the following Hardy inequality: In this paper, inequalities (.) and (.) were strengthened by using a new method.
Relational lemmas and definitions
In this section, some relational lemmas and definitions will be introduced. 
,
and the equality holds if and only if φ is linear.
Obviously, f  is monotone decreasing for p ∈ (,  e ), f  is monotone increasing for p ∈ (  e , +∞), and
We get
Then h is concave for p ∈ (, ). Because h(
has only a positive root for
has only a positive root for x ∈ (,   ).
According to inequality (.), we have
By inequality (.), g  is monotone increasing. According to inequality (.), we get
Therefore, equation ( ) is the only one positive root of equation
holds for every m >  and m ∈ N. Since inequalities (.), (.) and
Let q >  and /p + /q = . Using Hölder's inequality, we have
) is the only one positive root of equation
(  .   ) By Hölder's inequality, we have
. http://www.journalofinequalitiesandapplications.com/content/2012/1/305
And by using inequality (.), we obtain
From inequality (.) and inequality (.), we get
Then inequality (.) holds. 
